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Gait modification strategies in trunk over right stance phase in patients with right
anterior cruciate ligament deficiency
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China
2Department of Pediatric Orthopedic, Xinhua Hospital Affiliated to Shanghai Jiaotong
University, Shanghai, China
3Gait Analysis Laboratory, Yueyang Hospital of Integrated Chinese and Western Medicine,
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Background: To investigate gait modification strategies of trunkover right stance phase in
patients with right anterior cruciate ligament deficiency (ACL-D).
Material: Thirty-six patients with right chronic ACL-D and 36controls were recruited.
Method: A 3D optical video motion capture system was used to record coordinate data from
reflective markers positioned on subjects during gait and stair ambulation. Kinematic variables
of the trunk and kinematic and kinetic variables of the knee were calculated.
Results: Patients with chronic right ACL-D exhibited many significant abnormalities compared
with controls. Trunk rotation with right shoulder trailing over right stance phase was lower in all
five motion patterns (P<0.05). Compared with controls, trunk posterior lean was higher from
descending stairs to walking when knee sagittal plane moment ended (P<0.01); trunk lateral
flexion to the left was higher when ascending stairs at the start of right knee coronal plane
moment (P¼0.01), when descending stairs at the maximal knee coronal plane moment
(P<0.01), and when descending stairs at the end of the knee coronal plane moment (P¼0.03);
trunk rotation with right shoulder forward was higher at the minimal knee transverse plane
moment (P<0.01) and when the knee transverse plane moment ended (P<0.01) during walking,
trunk rotation with right shoulder trailing was lower at other knee moments during other walking
patterns (all P<0.01).
Discussion: These findings suggest that gait modification strategies of the trunk were apparent in
patients with right ACL-D.
Conclusion: Results supply more insights with respect to improving the diagnosis and rehabil-
itation of chronic ACL-D including better use of walking and stair tasks as part of a rehabilita-
tion program.
http://dx.doi.org/10.1016/j.asmart.2016.07.112B0530
Active patellar apprehension test for lateral patellar instability
H.-M. Lim, Y.-K. Kim, J.-D. Yoo
Department of Orthopedic Surgery, Ewha Womans University Mokdong Hospital, South Korea
Background: Vastus medialis muscle is the dynamic stabilizer of patella and current physical
examination maneuvers for patellar instability are performed without quadriceps contraction.
We coined new patellar apprehension test. The inter observer agreement of “Active patellar
apprehension test” was compared to that of current diagnostic maneuvers of patellar instability.
Materal and Method: The traditional apprehension test, moving apprehension test and active
patellar apprehension test were performed in the same patients with patella instability. The three
tester groups of doctors performed each maneuvers in the office without anesthesia in 42
patients. The active patella apprehension test was performed in following technique. The exami-
nation begins with the knee held in full extension and the patella is manually translated laterally
with the thumb. The knee is flexed to 90 and then brought back to full extension actively while
the lateral force on the patella is maintained (i.e. subluxation maneuver). After then knee is
started in full extension, flex actively to 90 of flexion, and then back to full extension while
the index finger is used to translate the patella medially (i.e reduction maneuver). For a positive
test in exam, the patient cannot extend the knee (extension lag sign) or expresses apprehension
and the patient express the no apprehension and free flexion and extension of the knee with the
reduction
Results: The overall agreement of active apprehension test was 100%(k¼1.0). The overall
agreement of moving apprehension test was 92%(k¼0.85) and traditional apprehension test
was 89%(k¼0.78) respectively. The sensitivity and specificity of the apprehension test was
82% and the sensitivity of active apprehension test was 100%.
Conclusions: The active patellar apprehension test is an accurate and reproducible physical
examination technique that showed more interobserver agreement when compared to the tradi-
tional apprehension test.
http://dx.doi.org/10.1016/j.asmart.2016.07.113B0531
Concomitant cartilage and meniscal injuries in patients with ACL injuries sustained
during basketball versus soccer: a matched-pair analysis
X. Cheow, T.Y. Lee, N.T. Nguyen, S. See, D.Y. Han Lee
Department of Orthopaedic Surgery, Changi General Hospital, Singapore
Background: According to the literature, there are meniscus and cartilage injury patterns asso-
ciated with ACL injuries in different sports. Both soccer and basketball are two of the common-
est sports injuries in our centre. We planned a study to compare the patterns of injury in our
ACL-injured patients, sustained during soccer and basketball.Materials: From 2014-2015, over 296 patients underwent arthroscopic ACL reconstruction, and
institutional review board approval was obtained to study these patients. We identified the
patients who sustained their ACL injuries either from basketball or from soccer.
Methods: To limit the confounding factors, we matched these patients in pairs e basketball
injured patients versus soccer injured patients. The patients were matched for age and duration
from injury to ACL reconstruction surgery. A total of 26 pairs were identified. The intra-oper-
ative findings of concomitant cartilage and meniscal injuries were noted and analysed.
Results: The average age of our patients was 25 years. Therewere a total of 28medialmeniscus inju-
ries, 33 lateral meniscus injuries, and 21 cartilage injuries in these matched subgroup of 52 patients.
Therewere a total of 41 patients withmeniscal injuries (78.8%), amongst whom therewere 8 isolated
medial meniscus injuries, 13 isolated lateral meniscus injuries, and 20 combined medial and lateral
menisci injuries. Amongst the 52 patients in the cohort, there were a total of 21 patients who had car-
tilage injuries (40.4%), and 17 patients who had both meniscus and cartilage injuries (32.7%).
For isolated medial meniscus injuries: 6 soccer players had isolated medial meniscus tears while
their paired basketball counterparts did not (23.1%); 1 pair of soccer and basketball patients had
medial-meniscus tears (3.8%); 19 pairs of patients did not have isolated medial meniscus tears
(73.1%). (p ¼ 0.031)
For combinedmeniscal injuries: 6 basketball patients had bothmenisci injured while their paired soc-
cer counterparts did not (23.1%); 7 pairs of soccer and basketball patients had both menisci injured
(26.9%); the remaining 13 pairs of patients did not have both menisci injured (50.0%). (p ¼ 0.031)
For cartilage injuries: 8 basketball patients had cartilage injuries while their paired soccer coun-
terparts did not (30.8%); 3 soccer patients had cartilage injuries while their paired Basketball
counterparts did not (11.5%); 5 pairs of patients had cartilage injuries occurring in both groups
(19.2%), while 10 pairs of patients did not have any cartilage injuries (38.5%). (p ¼0.227)
For combined meniscal plus cartilage injuries: 6 basketball patients had combined meniscus and
cartilage injuries while their paired soccer counterparts did not (23.1%); 3 soccer players had
combined injuries while their paired basketball counterparts did not (11.5%); 4 pairs of patients
had combined injuries occurring in both (15.4%), while 13 pairs of patients did not have com-
bined injuries (50%). (p¼0.508)
Discussion: There are few studies that study the injury patterns in ACL injuries across different
sports. Many of these are large cohort studies. The use of a match pair analysis enables us to
limit the confounding factors to study our cohort of ACL patients.
We have found that patients injured from basketball injuries sustain more meniscus and chondral
injuries. This can be attributed to their mechanism of injury which often involves jumping and
landing awkwardly. In soccer, the majority of injuries are a non-contact pivot injury.
This information is useful when counseling patients with injuries from basketball and soccer to
prognosticate their recovery as well as the possible need for additional procedures such as a con-
comitant meniscus repair or microfracture.
Conclusion: Compared with soccer patients, our basketball patients have more combined lateral
plus medial menisci injuries, and a higher likelihood of cartilage injuries and combined meniscus
plus cartilage injuries. Our soccer patients have a higher likelihood of isolated medial meniscus
tears compared to our basketball patients.
http://dx.doi.org/10.1016/j.asmart.2016.07.114B0535
Are factors considered for deciding whether to perform high tibial osteotomy or
unicompartmental knee arthroplasty same?
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Background: As demographics and life style are changing, number of patients with medial uni-
compartmental knee osteoarthritis (OA) requiring surgical intervention is steadily increasing.
Although the surgical principle for each procedure is fundamentally different, namely realignment
versus resurfacing, both high tibial osteotomy (HTO) and unicompartmental knee arthroplasty
(UKA) can be viable treatment options in this clinical scenario. Traditionally, HTO is indicated
for young patients with high physical demand who has mild OAwith varus deformity. On the con-
trary, elderly patients with low demand who has severe OAwith minimum varus deformity were
ideally indicated for UKA. However, recent advances in surgical techniques, instrumentation sys-
tems, and implant design of both procedures have subsequently improved clinical outcomes and
longevities, and expand the indication for both procedures. Therefore, most indications have
been shared and multiple recent literatures report to comparable clinical outcomes after HTO
and UKA in patient who had medial unicompartmental knee OA. However, there is a paucity of
data regarding factors associated with patient satisfaction after HTO andUKA.We sought to deter-
mine demographic factors affecting patient satisfaction following HTO and UKA.
Material: We retrospectively reviewed the medical records and radiographs of 67 UKAs and 53
medial open wedge (OW) HTOs with minimum follow-up time of one year. We included only
patients who had satisfactory postoperative alignment (50% < weight loading line; WLL <
75%). Finally, 67 UKA and 44 HTO were enrolled in this study.
Methods: Patient demographics (age, height, weight, BMI), preoperative varus deformity
(mechanical femoro-tibial angle; mFTA), OA degree (Ahlb€ack grade) were recorded. At postop-
erative 1 year follow-up, pain VAS, Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) and patient satisfaction (New Knee Society Score; KSS) were assessed. We
classified patients into 3 groups (satisfied, neutral or dissatisfied) or 2 groups (satisfied or dissat-
isfied) based on the satisfaction scores of new KSS. Variables with p < 0.1 on univariate analysis
were used for multivariate regression analysis to identify risk factors for dissatisfaction.
Results: In UKA group, higher patients satisfaction was associated with older age (satisfied
patient 21% in < 60 Y vs. 79% in  60 Y, p ¼ 0.011) and lower mFTA (satisfied patient
85% in < 5 vs. 15% in  5, p ¼ 0.007). In HTO group, patients dissatisfaction was related
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addition, UKA showed superior satisfaction compared with HTO in patients with  60 Y (30 in
UKA vs. 23 in HTO, p <0.001) and < 5mFTA (29 in UKA vs. 24 in HTO, p ¼ 0.02), and
Ahlb€ack grade  2 (28 in UKA vs. 16 in HTO, p < 0.01).
Discussion and Conclusion: Older age and lesser varus deformity were associated with higher
patient satisfaction following UKA and severe OAwas identified as a risk for dissatisfaction after
HTO. Surgeon should be aware that factors associated with patients satisfaction following HTO
and UKA might be different and age, varus deformity and OA severity should be considered
when deciding whether to perform HTO or UKA.
http://dx.doi.org/10.1016/j.asmart.2016.07.115B0539
Research of prior-localization femoral tunnel in medial patellofemoral ligament
reconstruction
M. Lei, Q. Hua, C. Wen
The Sports Hospital Affiliated to Chengdu Sport University, Department of Orthopaedic Sports
Medicine and Arthroscope, China
Background: With the deepening research in patellofemoral joint instability, medial patellafe-
moral ligament (MPFL) is found vital to provide medial patellar stability; thus MPEL recon-
struction is one of the major surgical treatments for recurrent patellar dislocation. As the
MPFL isometry is mainly decided by femoral attachment, the accuracy of graft placement in
medial femoral in MPFL reconstruction is crucial to knee function recovery after surgery. Intra-
operative fluoroscopy position is a common clinical method, but intraoperation is complicated
and the femoral tunnel placement is not accurate enough, with prolonged surgical time and addi-
tional surgical risks.
Material: To introduce the method of prior-localization femoral tunnel by using a special posi-
tioning tool under the X-ray before surgery, and to study the effect on the knee function recovery
after MPFL reconstruction.
Method: A retrospective analysis of 21 cases (21 knees) of recurrent patellar dislocation under-
going MPFL reconstruction and patellofemoral lateral retinaculum lysis on the clinical date
between February 2012 and January 2014. 3 males and 18 females, aged (21.59± 2.24) years
on average (range, 15-37 years). Patients were placed on table after general anesthesia, and posi-
tioning tool was placed on the medial femoral condyle of the injured knee joint. Use C arm radio-
graphicmachine 1 or 2 times, according to Sch€ottle method to locate femoral tunnel placement and
make a mark on the relative skin of medial knee.Make a 1cm incision on the marked skin, and drill
femoral tunnel. Make a record of the total time used on the localization and surgery. The effective-
ness was evaluated using Lysholm knee functional score after operation. The distance from the
center of the femoral tunnel to the femoral isometric point was measured on CT three dimensional
reconstruction image. Whether the femoral tunnel position was isometric was evaluated.
Results: All patients underwent the operation successfully, type of surgical incision I. All were
followed-up 12 to 18 months, average (14.59± 2.24). No patellar semi-dislocation or dislocation
were showed, fear test is negative. The time of X-ray to position the femoral tunnel was
(2.12± 1.14) min，total surgical time was (36.32± 3.44) min. Lysholm knee functional score
is 87 ~ 100，average (95.8± 3.12) at the latest follow-up. Postoperative measured distance
between femoral tunnel centre and femur was 2 to 7 mm, average (3.61± 1.21) mm，all femoral
tunnels positions being isometric tunnels.
Discussion: With the method by using positioning tool, it’s accurate to locate the MPFL femoral
tunnel, but the follow-up of this study was comparatively short, and future relative complications
such as osteoarthritis are to be studied in further follow-up. Apart from the femoral tunnel posi-
tion, the graft tension in MPFL reconstruction is another important factor affecting the postop-
erative joint function. The intraoperative focus is to ensure that knee joint action would not be
limited after graft fixation.
Conclusion: It’s easy, convenient and accurate by using positioning tool under C arm to prior-
locate MPFL femoral tunnel before surgery, and avoid unnecessary radiation caused on the
patients and surgical staff by repeated C arm X-ray in the operation. It also shorten the time
of localization and lay a great foundation for knee joint function recovery from the recurrent
patellar dislocation.
http://dx.doi.org/10.1016/j.asmart.2016.07.116B0542
Retrograde cross-pin (RigidFix) femoral fixation in anatomic single-bundle ACL
reconstruction with the transportal technique
Y. Hu 1, J. Tang 2
1Department of knee joint, Sichuan provincial orthopedic hospital, China
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Background: Although the safe zone of transverse femoral fixation by means of an anteromedial
portal (transportal technique) minimizes the risk of damage to the saphenous nerve, femoral
artery, and peroneal nerve, anterograde transverse pins which are placed percutaneously through
the lateral femoral condyle to medial condyle, pose a risk of iatrogenic damages to the postero-
lateral structures of the knee joint. The research group hypothesized that retrograde (through the
medial femoral condyle to lateral condyle) cross-pin (RigidFix, DePuy Synthes Mitek Sports
Medicine, Raynham MA USA) femoral fixation using transportal technique would decrease
the risk of iatrogenic damages to the posterolateral structures of the knee joint without increasing
the risk of iatrogenic damage to the medial structures.Methods: A pilot cadaver stuff was performed to develop the surgical technique: the anterior
cruciate ligament (ACL) was reconstructed arthroscopically in 5 fresh cadaveric knees by the
same author. After complete excision of the ACL by using of a shaver, the lateral wall of the
intercondylar notch was cleared to show the foot-print of ACL femoral insertion. A guidewire
was inserted through the anteromedial portal and was introduced into the center of the foot-print
of the ACL femoral insertion with the knee flexed at 120◦. The femoral tunnel was constructed
through the anteromedial portal, with a length of 30 mm. The Rigidfix femoral guide frame,
which was originally developed for a transtibial drilling technique, was introduced through
the anteromedial portal into the femoral tunnel. By means of the guide frame, two sleeves for
introducing Rigidfix pins were fixed to the lateral face of the lateral condyle. From negative
20 to negative 40(rotational angles about the axis of the femoral tunnel), the drilling angles
for the two sleeves were determined by the safe zone for transportal technique. Then, the
extra-articular portion of the frame was rotated to lie on the medial femoral condyle of the oper-
ative knee joint. The two RigidFix sleeves were fixed to the medial face of the media femoral
condyle, after going over the interlocking trocar and drilling through the hole of the guide frame.
The drilling angles for the 2 sleeves were determined by the safe zone for transportal technique.
Lateral and medial dissections were then performed to measure the distances from the 2 sleeves
to the lateral collateral ligament, the popliteus tendon, the lateral gastrocnemius tendon, the
medial patellofemoral ligament, and the medial collateral ligament. Then, a clinical series of
106 patients were selected on which to perform retrograde RigidFix fixation using the newly-
developed transportal technique between January 2010 and May 2012. All of them were oper-
ated by the same surgical team using the RigidFix frame developed for a transtibial drilling tech-
nique, and underwent computed tomography with 3D reconstruction post-operation.
Results: In the cadaveric study, the popliteus tendons were partially torn by the distal sleeve in 3
specimens. The average distance to the lateral collateral ligament was shorter than 1.5mm
(range, 0.5 to 2.5 mm). The lateral gastrocnemius tendons were pierced by proximal sleeve in
4 specimens. Also, 4 specimens demonstrated the point of entry of the distal sleeve at the border
of the joint cartilage of the lateral face of the lateral femoral condyle. The minimum distance
between the distal sleeve to the medial patellofemoral ligament was 20 mm, and to the medial
collateral ligament was 25mm. In the clinical series, the extra-articular portion of the frame
couldn’t be rotated to the medial condyle in 8 cases (7.5 %) because of the bigger thigh circum-
ference of the patients. In 3 cases (2.8%), one of the crosspinholes missed the femoral tunnel. In
no case (0.0%) did the tocar breach through the bone cortex of the lateral femoral condyle.
Conclusions: Retrograde RigidFix femoral fixation using transportal technique can have a low inci-
dence of iatrogenic damages to the medial and lateral femoral condyle structures of the knee joint.
http://dx.doi.org/10.1016/j.asmart.2016.07.117B0546
The effect study of arthroscopic reconstruction of posterior cruciate ligament with
ligament advanced reinforcement system Y-shape double bundles artificial ligament
H. Huayang
Department of Orthopaedics, Guangzhou General Hospital of Guangzhou Military Command,
Guangzhou 510010, China
Backgound: ligament advanced reinforcement system is a graft choice for ligament reconstruc-
tion，we used ligament advanced reinforcement system Y-shape double bundles to reconstruc-
tion the posterior cruciate ligament，it's necessary to know the clinical effect of this technique.
Method: A retrospective analysis was conducted among 11 patients with posterior cruciate lig-
ament injuries, who were enrolled from Department of Orthopaedics in Guangzhou General Hos-
pital of Guangzhou Military Area Command of Chinese PLA from January to July in 2007.
Arthroscopic reconstructions of posterior cruciate ligament were performed by using the liga-
ment advanced reinforcement system (LARS) Y-shape bundles artificial ligament. Y-shape dou-
ble cords of LARS artificial ligament were fixed at 90and 30 flexion respectively. All 11
patients received the follow-ups.
Result: There were no complications occurred, such as synovitis, ligament rupture or limited
motion. X-ray results proved the extrused screws were positioned well. Posterior drawer test,
Lachman’s test and pivot shift test were negative after surgery. According to the international
knee documentation committee activity grades, grade D were 8 cases and grade C were 3 cases
preoperatively; while grade A were 10 cases and grade B was 1 case postoperatively, with the
significant differences (c2¼9.142, P < 0.05). The clinical assessment judging by lysholm
knee functional scoring system showed that, average scores before operation was (65.2± 5.6)
and increased to an average of (90.7± 3.6) postoperatively (t¼10.572, P < 0.05).
Conclusion: LARS artificial ligament is good grafts for posterior cruciate ligament reconstruc-
tion, can do early functional exercise and have good clinical effect.
http://dx.doi.org/10.1016/j.asmart.2016.07.118B0551
Biomechanics of single-tunnel double-bundle anterior cruciate ligament reconstruction
using fixation with a unique expandable interference screw
H. Huayang
Department of Orthopaedics, Guangzhou General Hospital of Guangzhou Military Command,
Guangzhou 510010, China
Background: Single-tunnel double-bundle (STDB) anterior cruciate ligament (ACL) reconstruc-
tion can restore biomechanical function and anatomic structure, but existing methods of graft
